Abstract. Cumulative impact evaluation is one of the most actual problems in air quality monitoring. At the same time, it is also the most problematic factor to evaluate due to lack of appropriate methodology. The aim of this study was to assess the opportunity to use a new method -Cumulative Pollution Index (CPI) in cumulative impact calculation from two different sets of data -bioindication survey with Index of Atmospheric Purity method and air pollution dispersion modelling. Results show that the usage of modelling data, instead of measurements, in cumulative impact evaluation can be quite difficult due to the fact that dispersion models not always give sufficiently accurate data. Despite the issues with modelling specifics, the use of dispersion modelling in CPI calculation shows that the use of this approach not only gives plausible data -obtained values correlate with pollution level and forming strong clustering in spatial distribution, but also reveals new facts about cumulative impact -demonstrates the city microclimate importance in forming of cumulative effect due to geometry of street canyons.
Introduction
Evaluation of cumulative effect -synergy between different pollutants and environmental factors is one of the most actual problems in the air quality monitoring field due to lack of appropriate methodology, because the cumulative risk assessment to real-world mixtures is hindered by a lack of verified analytical frameworks (Callahan and Sexton, 2007) .
There are only a few methods available for cumulative risk assessment. They are relatively simple and use statistical models with a small fixed number of pollutants in association with different factors (Meek et al., 2011; Monosson, 2005) . For example, Bell, Peng and Dominici (2006) use combined effect of ozone exposure and particle pollution (PM10); Cumulative Environmental Hazard Inequality Index (CEHII) method (Su et al., 2009 ) was used to evaluate exposure to multiple air pollutants within different racial-ethnic groups and socioeconomic positions in Los Angeles, etc. Such cumulative risk assessments are not only done with measurements approach, but also by using air pollution dispersion modelling (Davies and Whyatt, 2014; Krzyzanowski, 2011) . However, like similar measurements, these studies are based more on dose additivity than evaluation of cumulative effect forming factors -interactions between pollutants and environmental factors.
One of the recent methods -Cumulative Pollution Index (CPI) uses a completely different approachcumulative effect is calculated from simultaneous bioindication and air quality measurements (Kalniņš, 2012) . In this way, theoretically, it is possible to use unlimited number of pollutants and interactions, because cumulative impact is derived from the vitality of indicator organisms instead of evaluation of separate interactions among pollutants.
CPI method is completely new and has been used only in one study of air quality -cumulative pollution evaluation in Riga and Liepaja in 2013 when cumulative impact was calculated from measurements done by automated air quality monitoring stations and biochemical analysis of lichen samples, placed on these stations. (Kalniņš et al., 2014) . Due to this fact, it was unclear, if CPI method can be effectively used only in measurements based studies or it can also be used to calculate cumulative impact in air pollution dispersion modelling. Therefore, the aim of this study was to find it out by evaluating with CPI method the cumulative impact in the central part of Liepaja, as information basis for calculations using data from the latest pollution dispersion modelling done by municipality of Liepaja.
Materials and Methods

Calculation of Cumulative Impact
The place of study -Liepaja was chosen due to information availability. In the use of CPI method, bioindication results and pollution concentrations 3 
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are needed, both for the same time period, and for Liepaja such data was available -the evaluation of traffic impact on air quality in the central part of Liepaja in 2007 with dispersion modelling method and bioindication data -accounting of lichen flora at different locations, collected in the same year for preparation of bachelor thesis (Kalniņš, 2009) .
To use these bioindication data in CPI calculation, they were summarized with Index of Atmospheric Purity, developed by LeBlanc 
Statistical Analysis of Cumulative Impact Evaluation Results
To determine whether there is a correlation between obtained CPI values and pollution level, correlation analysis was done by using Microsoft Excel built-in Analysis ToolPak. In result, the correlation coefficient (r) for two factors -NO X pollution and CPI values were calculated. Since the result of this study consists of CPI values and their spatial distribution, to determine if there are any spatial patterns in cumulative effect detections, spatial autocorrelation in the form of Moran's I index was calculated using an online tool, developed by the University of Tartu for statistical analysis of spatial data (available at http://digiarhiiv.ut.ee/kalkulaator/). For Moran's I calculations, the following specification was used: area borders -56.50631 E min; 56.51399 E max; 21.01018 N min; 21.02341 N max, the number of intervals -10, the interval size 10, p=0.05).
Results and Discussion
In this study, as a cumulative effect possible interaction between the following factors -NO X , temperature, humidity and pollutants created in combustion of fuel, but not used in specific modelling -O 3 , SO 2 , CO and volatile organic compounds (VOCs) was assumed. Results are shown in Table 1 as CPI values. 
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According to obtained results (Table 1) , cumulative impact in the central part of Liepaja is relatively large -CPI varies in the interval 1.36 to 1.94 -significantly higher than results obtained in a similar previous study, when in Liepaja CPI method was used to calculate cumulative impact from measurements done by air quality monitoring station. Then, CPI varied in the interval from 1 to 1.39 (Kalniņš et al., 2014) .
However, these two studies cannot be easily compared -in the previous CPI evaluation, as cumulative effect was assumed interaction between 4 different pollutants -SO 2 , NO 2 , O 3 , CO and such environmental factors as air temperature and humidity (Kalniņš et al., 2014) , while, in this study, only NO X concentrations were used due to data availability. Therefore, cumulative impact in this study also includes an impact caused by other pollutants not used in specific modelling and therefore higher CPI values cannot be automatically interpreted as higher cumulative pollution.
High cumulative impact is observed throughout the entire length of the Liela st. (Figure 1 ). There is a strong negative correlation between the modelled pollution level and obtained CPI values (r = -0.8637) which means that high pollution scores go with low CPI scores and contrary. Therefore, it is possible to make an assumption that, in many points in Liepaja, the results of this study, do not show the "real impact" on a living organism caused by cumulative effect, but the "real impact" due to non-compliance of dispersion modelling results and actual pollution level.
The fact that pollution modelling results often differ from real life situation is known from many studies (Air Quality 
